a2 United States Patent

Dassanayake et al.

US009531379B2

US 9,531,379 B2
Dec. 27, 2016

(10) Patent No.:
45) Date of Patent:

(54)

(71)

(72)

(73)

")

@

(22)

(65)

(63)

(1)

(52)

(58)

PROXIMITY SWITCH ASSEMBLY HAVING
GROOVE BETWEEN ADJACENT
PROXIMITY SENSORS

Applicant: Ford Global Technologies, LLC,
Dearborn, MI (US)

Inventors: Mahendra Somasara Dassanayake,
Bloomfield Hills, MI (US); Pietro
Buttolo, Dearborn Heights, MI (US);
Stuart C. Salter, White Lake, MI (US)

Assignee: Ford Global Technologies, LLC,
Dearborn, MI (US)
Notice: Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by 226 days.

Appl. No.: 14/314,364
Filed: Jun. 25, 2014

Prior Publication Data

US 2014/0306724 Al Oct. 16, 2014

Related U.S. Application Data

Continuation-in-part of application No. 14/284,659,
filed on May 22, 2014, which is a continuation-in-part

(Continued)
Int. CL.
GOIR 27/26 (2006.01)
HO3K 17/955 (2006.01)
U.S. CL

CPC ... HO3K 17/955 (2013.01); HO3K 2217/94031
(2013.01); HO3K 2217/94052 (2013.01);

(Continued)
Field of Classification Search
CPC ......... GOIR 27/2605; GO1D 5/24; GO1L 9/12

See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS
3,382,588 A 5/1968 Serrell et al.
3,544,804 A 12/1970 Gaumer et al.
(Continued)
FOREIGN PATENT DOCUMENTS
DE 4024052 1/1992
EP 1152443 11/2001
(Continued)

OTHER PUBLICATIONS

U.S. Appl. No. 14/635,140, filed Mar. 2, 2015, entitled “Proximity
Switch Having Wrong Touch Adaptive Learning and Method,” (20
pages of specification and 7 pages of drawings) and Official Filing
Receipt (3 pages).
U.S. Appl. No. 14/661,325, filed Mar. 18, 2015, entitled “Proximity
Switch Assembly Having Haptic Feedback and Method,” (31 pages
of specification and 15 pages of drawings) and Official Filing
Receipt (3 pages).
U.S. Appl. No. 14/689,324, filed Apr. 17, 2015, entitled “Proximity
Switch Assembly With Signal Drift Rejection and Method,” (35
pages of specification and 17 pages of drawings) and Official Filing
Receipt (3 pages).
(Continued)

Primary Examiner — Tung X Nguyen
Assistant Examiner — Dominic Hawkins

(74) Attorney, Agent, or Firm — Vichit Chea; Price
Heneveld LLP

(57) ABSTRACT

A proximity switch assembly and method for detecting
activation of a proximity switch assembly is provided. The
assembly includes a plurality of proximity switches each
having a proximity sensor providing a sense activation field
and control circuitry processing the activation field of each
proximity switch to sense activation. A pliable material
overlays the proximity sensors. The control circuitry moni-
tors the activation field and determines an activation of a
proximity switch based on a signal generated by the sensor
in relation to a threshold when a user’s finger depresses the
pliable material. The pliable material may further include an
elevated portion and an air gap between the elevated portion
and the sensor.
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